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(57) [g$Kr] 

L i Mg £ M 1 . s P0 4 ( 1 ) 

*1& 1 a^Iil±07uST'*) 9 s ^kit x ti O . 5 < x < 
0.75 fcjjrf. 
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mmmcrMM] 

inM&R i ] tie ( i ) &x&b%ti&m]&&irt& 

triEKfc, 
iJeWt. 

L i Mg I M 1 . I P0 4 ( 1 ) 

fflU irtEMi4, Cofciy'N i iOfciSa^aKS 

ti&i mmzLtcvicmx* & o , ^e/wt x « o . s < x < 

0.75 £tK?\ 

] TIE ( 2 ) 3jCT*bS#i5fflK**t-4 

mat. 

L i i + y M 1 _ y _ z M 1 2 P0 4 (2) 

1 a^UJLh<507E*-Cfe 0 . lulEM Hi, Mg, T 

1 „ V, C r , Mn, Fe, Cu, ZrRt/A 1 4 O^r 

y, z(i, 0<y<0. 5. 0<zS0. 5 £ ^ix-fifx 
] TIE ( 3 ) gX&hZti&WLiim 

u ^-7 A^^ra^^KSMtft t*^rr s joes**** 
mat , 

LiM»M2,M3 s P t 0 4 (3) 

fflU flSEEMtt, c ofeiOT i J; DSriWa^SWlS 

as i mmxt^jmx'h o . iuiem 2 «4, Mg, v. 

Cr, Mn, Fe, CuSt/Z r J: &Wif>t>MiR% 
tit 1 aBWSUi<Z)7arc* 0 » lulEM 3 (4, Al, Si 
&UT i 4 ■JSriRfr&aSKSrt.* 1 WHELh^7C*T 
^/kfcfcv, w, s, tti, 0<w^0. 3. 0< 
s<0. 3, l-sSt<l, v+w+s + t = 22r^- 

[ if im. 4 ] m iBiEss^Msi , w-mmv o . 1 - 

2 // m oieHftOfiT T"£> &Zb$: W&. t-th If *II 1 

] TIE ( 1 ) #C«bS#i*fflR**r4 

LiMg.M^PO, (1) 

fflU MIEM{4. Cofcit/N i iOfciSW^aRS 

tis i mma±(oimxh o „ t/kit x 12 0 . 5 < x < 

0.75 £^rr<, 

[ifsRif 6 ] tie ( 2 ) ST^fcbstn&as^^rr* 



L i 1(y Mi.,.jMljPO ( (2) 

<&U futEMfi, Cofcit/Ni 4 93cSl¥j& i £gIiR$ 

il£ 1 S^Lb^TGaflT* 0 . ItflEM 1 {4, Mg, T 
i, V, Cr, Mn, Fe, Cu, Z r RIKA 1 4 9 £■ 

y, zJ4, 0<y<0. 5, 0<zS0. 5%%tL?tl 

[ff*iR7 ] tib ( 3 ) $xm*>ztit>mf&*irt& 

L i M„M2,M3 s P t 0 4 (3) 

fflU tiriEM{4, CofcitKNi i^»tM? 
fLS 1 S^lJJLh<?)7C*TS) 9 , lflEM2{i, Mg, V, 
Cr, Mn, Fe, C uSI/'Z r 4 O&SSfa^SfRS 
1 aWliLfc.tOTuSR'C'S. "3 , MIEM3J4, A 1 , S i 

mxt 1 4 *)%&mfr$>wizti& mm.a±.<07cmx* 

fo*). ^kfcfcv, w, s, t(4, 0<w^0. 3. 0< 
s<0. 3, l-s^t<l, v+w+s + t = 2£^- 

TT'S) Sit Jfflt -Tl. If *il 5 - 7 v vftifr 1 JSfE 

[0001] 

[0002] 

MHiJc«fft(?5— MTSb s u T^ A-f *yrxm&k LX 
{4, iESi:, aSfc, ISfEiEBQW^i98EtStf5lHfcE« 

^ffl^saTv>s ij^^a-^ ^-y-^«^fefl:mj±i4 

»4Vtl)l»„ 

[00 03] — 4 V4 0 fc*v^«EEt^tMcWI 
KHijcSfft<7)BH%t4&4-5f v^5. LiCoP0 4 47t 

J4L i n i po 4 5-iEffi^!f%Kt Lxm z-hifrmmm. 
ziKmm , *5 5 v t ^MSffiSst «r fc ***a 

[0004] t^t^T*^, L i CoP0 4 , L i N i 
P0 4 <4, V^ixh. Uf-^A-fjj->HiSffA-*ffll 
S-^Rfcft^asaiiflWrlfcWSJfcWKl 7 OmAh 

L i CoPQ 4 , L i N i PQ 4 (4, Kvftlh , ISiHrtgR 
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[0005] 
[0006] 

«JS?K~&«M(3\ Tie ( 1 ) #C*b$;h.4»at£* 

[0007] LiMg I M 1 .„PO, (1) 
flU flWEMtt, Cofeil^N i J:0**W*»^>aKS 
*l£ 1 «SIJUi07C3R-CA 0 . t^JtxJiO. 5<x< 

0. 75 

[0008] *»^tffi*»2 c^McWHt-Jfc«fi 

t4. Tia ( 2 ) 5S-cfi*>$*i.ft*ajs&*i-* u^a* 

[0009] 

L i i + y Mi- y _ z M 1jP0 4 (2) 

fit, fjlEMii, Co£J;t£N i iD&SSa^SHKS 

#14 1 fflWJiL±.07£«T-S) D . lulEM Hi, Mg, T 

1. V. Cr> Mn> Fe, Cu. ZrlO'AlJ;^/ 

y. z(i. 0<y<0. 5. 0<zS0. 5 §r^ix-?;ft. 

[ooio] *»^tffi4iS3<^NcWiWr.<fcWfi 

14. TIE ( 3 ) $X&b*tLhmsB&*m 'J^^A^- 

Jtffit . £jwit& i t -r-s i><7) 

[0011] 

LiM,M2,M3 s P t 0 4 (3) 
fMU lwtEMi4. CofcitfNi±94*»J&»S>a«S 
ftS 1 a^Iil±07uST'*) 0 . 1ulEM2<4, Mg. V, 
Cr, Mn, Fe, C uRX/ Z r «t O^SS^'oiSS?^ 
1 fflSlil±07C»T'fe 9 . BUlBM 3 ii, Al, Si 
i i 92:4fF*»4>*R33ft.4 1 WWSLh^7c3BT 
&>9. ^ktfcv. w. s. tli, 0<w£0. 3. 0< 
s<0. 3, l-sSt<l, v+w+s+t = 2£^" 

[0012] *»^t=«*ffnwsE«iSfti«4. Tie 
{ i ) 3%x*mhzti&m&z^rt& i; 

[0013] Li Mg.M,., PQ 4 ( 1 ) 



tis i mmi±.<r>7tmx'h o . =e /trtxii o . 5 < x < 

0. 7 5£^To 

[0014] *SKBfcffi*^2«jEBKPB(IHi, TIE 
( 2 ) :£-C*b§:fl&fflj!££*-f ■!» U^^7A#*S^ 

[0015] 

L iujMj.y.jMljPO, (2) 

ffiU lutEMii. CofcitfN i iO&iRa^HftS 

ftS 1 a^tLh(7)7C*tS) 0 s mflEM Hi, Mg, T 

1. V. Cr, Mn, Fe. Cu. Z r &1>'A 1 X <0 & 

4SW»<5>aS!$a4 1 illli^Ttitl) 0 . =e;Wt 
y, zJ4, 0<y<0. 5. 0<zS0. 5£Ztl?tl 
tkT„ 

[0016] *f&BJ^&i§3«iE«£WW{i. TIE 
[0017] 

LiM v M2»M3 s P t O, (3) 
ffiU futEMJi. CofcitW i 
*t& 1 Sffi£Lh<07c3g-C& 0 , mrlEM2(i, Mg, V, 
Cr, Mn, Fe, CuSVZr J;^dCliS*^M? 
ft£ 1 W*g.£Lk<D7iM~C$> 0 . MIEM3{4, A 1 , S i 
&V'T i i 0=3r4WA»^aH?S<t-& 1 «»il±07u3!re 
£>T ^kttv. w, s, t(4, 0<w£0. 3. 0< 
s<0. 3. l-s£t<l s v+w+s+t=2^f 

[0018] 

[ %mcommmm ] ^wHtfls 5 m 1 —as 3 oiaes 
[ 0 0 1 9 1 <m 1 <7)iEffivsw«>m 1 vjEMimw 

{4, TIE ( 1 ) 5$-C**>3:fi5fflj£**-$-4 'Jf>A^ 
[00 20] L iMg.M^.PO, ( 1 ) 

ffiU futBMii. CofeiVN i ±U*4«3&»feaB5S 

ixs i mmnLtcoTtm-z-h <o , =e;nfcx« o . 5 < x< 

0. 7 5£^To 

[00 2 1 ] ( 7U3RM ) S^JK7C*M{4, 'J T^Ai® 

(C. 7C*M(±. N i S.t/C oco-5 -fe<50^55r< t ij—^cr, 
[0022] (Mg)Mg to^e;Hfc x &mBXffl&8ffl 

D. JWl^-bWtt^fiTf*. ^Jrty^O. 
7 5tlTt^-Sk. iSc«^M^t<ffiT-T4. ^;i-J:b 
x«J;W4 tv^taHJi, 0. 5 2JSLh, 0. 7 5*«t 
"C»"5, ?^l:MLV«i, 0. 5 4J3Lh, 0. 7 
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[00 23] <«2<^jES8PBrtt>i<0«f2<?3iES8SBj 
Wti, TIE ( 2 ) arc»bS*L4fflj«*^rr4 'J^^A 

[0024] 

L ii + y Mi- y - z MljP0 4 (2) 

fflU HTIiMli, CofeiVNi .fcijfcSSA^aSiS? 
ft* 1 «^Lb7)7C3R-C* 0 . fulEM 1 {4, Mg, T 
i, V. Cr, Mn, Fe, Cu. Zrit/AUO* 

y, z{±, 0<y<0. 5. 0<zSO. 5 £ -tft^ft. 

[0 0 2 5] (Li (Uf-^A) ) 'Jf^A^/J^t* 
lit) i>^<-Ti.i:. iHIMftW^Ui^AteKKS: 

JtySrO 0. 5 5ft»trr*ii:fc:J:-3T, 

jEKSflfltO 'J f-^ Af£i6»K£ l^±-T S i fc iPC% h 

«£HMrr4»WB< 5r* JESSES?) "J m 

msmmm^x^^h^mmfifoh . iot. ^ 

/WfcyttO J: 0. 3ETR0lfiHrtfc-r4£i: 

jP-fJifiU*. ^kfctyco^fclfi U^Bi, 
0. 0 2tX_b. 0. 2iiTFT"fc l 9. *fc»*U»^6H 
f±, 0. 0 4jJLh, 0. lliTPe&So 
[00 26] (7U3RM ) ^A«7C*M«i. D ^A<7) 

mmiz&^x'X^'fmnKzn&tzMz. jmmx. n 

[0 0 2 7] (7C»M1 ) Mlcrt&ujtzZmi&MiZ 

asasflrc** b , jekhmio) u f-^ Aassssig £ i*i± 

i!L<3rl>« LfrL&tf^ t^JtzSO. 5j;>)i* 
t;kfcfcz£0J:D^<, 0. 5JaTt^-*itfc 

ttosOfrfcflKt*: t> *>fcT4 - b h . *Mfc z to 
±"5if4U>*BBtt, 0. 0 2£Lh. 0. 3WTT* 
0, S^KWiL^ISHtts 0. 0 4ULL, 0. 2VXT 

[0028] 7t*M 1 COtf T t , Mg, Ti, Fe, A 

I. 

[0 0 29] Mgll flHrrs5*LiMP0 4 fcH»t 



[00 30] — 3r, Aid Ti, F e fcttATK^* 

s z b , m®s%mcos&x*)\s*?-m&&i5< 

•thZbffiX'Zh. 

[00 3 1 ] <m3(VfcmiSWX>Zcr>%Z3cr>3Em&m 

tie ( 3 ) &rc&&zti&iBfiL : &im v+vm. 

[0032] 

LiM„M2,M3 s P t 0 4 (3) 
fflU firiEMti, Co*s«fctfN i ±U*4»*»^aB?3 
#16 1 a^l3Lh«7C*-C*) 0 . fflEM 2 ii. Mg, V , 
Cr, Mn, Fe, C uRU'Z r J; O&Sfflfj&^SfJR? 

i mmiiLt^jumTh o , miem3«, ai, si 

35 9 , tWtv, w, s, t(i, 0<wS0. 3, 0< 
s<0. 3, l-sSt<l, v+w+s + t = 2^-?- 

[00 33] (7CSM) 7C*M{± S Uf-^A/)«aiEtkaj 
[0034] (7U*M 2 ) tu^M 2 (i, jESSSBrtTW U 

^ZTtmMbWMzti&tztb. 7tmui> i 7€mm2Tmm 

7C3RM 2 ^iafiSJDfc-r* b , SEBKHWI^Uf-^A 

S. L*»L^6, 7C3gM2C0 ; &;PJ:bw^0. 3SrS^ 

lot, 7uiRM2O ; &^J:bw^0 J: D#<, 
0 . 3 JSTfc-r 6 i b \z j; , "ifclEffiO 

SM2co ; t^JtwcoJ; OSf^Lv^Hiis 0. 0 2lil 
±, 0. 3 ISTFTJ) 0 , ^^tcfft Lv^l6H(i, 0. 0 
4J^Ji, 0. 2UJITT-S>6. 

[00 3 5] (7U«M3 ) 7CfRM3(i, iEffiJgi^fitO'J 
^Affiifcj£g£&< ^6 tc*M3I±, 
7C*Mi:P CJy) <nW3ibWl8k%Khtdfo, Uf-^A 

mco&r^w^- lx v t co b mm s n. § . tu«m 3 s 
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Srft^ftSK&S. j;-5T. 7t^M 3 co^E/P-Jt; s §; 0 J; 

§ & . 7C«M 3 <DWtt s CD J; 0 Jff a L I ^iSHiSHii 
0. 0 2JJLh. 0. liiLTT&r). SfefcjffiU^WI 
ti. 0. 0 2£Lh, 0. 0 8OTt^l». 
[0036] teSM 2«cfT"i> , M g s F e L 
< . —ST. 7C«M3»tft11 Ti, Al U\ 

gt A 1 "Cfti. 

[0 0 3 7] (P CJy) )l*MLiMP0 4 CS 
*M 3 £ t s TKltM t> L < ii P tfitmM 3tl 

PWW*7E*M3fciHjlS*l**&. P« 
^ktttii. ( l -s ) tmL<%&<, tc*m& 

V P CDWitfTt^ M 3 t am $ il S *# s P CO^fHt t 

tt» ( 1-s) «t 9i>±£<&&. 
[0038] PCD^E/kfctt £ ( 1 - s ) liLh. 1 *if iz 
-t&ZblzkiX. 7HltM3*iSailLfcii:fc:i4SMI 

[0039] *3ft^KffiSHSl— Jff3<0jEBSSMtti» 

< 3 ) iz^ttii, m g s tc*m i „ Ttrnm 2 m/jtmM 

Z b IZ X *} , H 1 3 WjEKHMtjWt&Jh.* . 
[0040] JJLhKBBLfc*5fiBBtffiS»l fOiEffivgfjj 

««±. Mi*t7t ( i ) i&'cmhzfi&mf&z^&oi- 

[004 1 ] ZCOX 5=fcES$SfMtt£.fc*tff , MgOT 
Mfcx#0. 5J;D^*<. 0. 7 55feJ(lT&4fc«), 

[0042] *ISWfc:«4flS2WjESg!|MK±, !5fi*L 
fc ( 2 ) STS*>S*l4««*^rt-S u^-^a^m-^ 

[0043] ito i a 3rjESSSBrtrfcJ:#tfr . tc«m l 
t jAR JM CO U f - *7 A t fc i -5 T iEffi^ftMO U f - *j AftS 

t$Ei*JK£ft±-f--S> i t -s . £ tu«m i to 



<^&Z\b . *SWtB9¥-f6jM)SABl7c 

[0044] *»HBt«*a53<oifiaHMHi, m&t 

[0045] i«o «fc 3 ^IEfi6vSl)*fc J:*Uf. tu*M 2 

±-TS i t . 7n«M2iiaf^JR7t;«MtW! 

SftS^cTX 7t*M3(±^^Jg7U*Mi: U>"7C*^ 

3ffi^feB7C*M<7)M£ ft/MIffigtfPx. £ ; t . ^ 
»^3ii:^<. JWP-M*tt*l*LhS*Sii:*fiir 
ZbifiX^h. 

[0046] *SSHt*S&fl5l~JIS3<OiESiSHrtHi, 
¥±^©@^ 0 . 1 — 2 ju m comm^M'f-V hhZbifi 

mt lw zmmr^zim-t^mMzx & i>cycfo 
m^mmt^^miLm^tim^mz-hb. n 

tii*f & & i, o«o , T^eas & o . i jjl m*iiitc-r 

i0jff4bv>(8Ht4, o. i~i jwmt'feS. 
[0047] £tT, *«BBt=«*IMc«S0I-JJcWltC 

[0048] *S6«fc«i#N*WWlZJJcWSIi, 
t . Hfria^fll*l^iRtt§ix§ i^tc® 1 ~m 3 OIEffivS 

2S»rtt=«tts#t4fiSfc . mm&mzwMzti&tt 

*mMMb$ : a : ffit&, 

[0049] JSIT, iEffi, MS. ^fertWWStG&glfc: 
[00 50] 1 ) iEffi 

[00 5 1 ] lESJiKli, fflBfiLJtHl— S53«I«ffi 

[00 52] tulBfS*Mi: LTIi, ffitiX. ^'Jfh5 
7^nifl/> (PTFE) . ^U7v-fbh'^»;-T> 
(PVdF) , xfi/y-rntl/y-i/'xyiti^ 
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(epdm) , xi-uy-y'^'Jx.yzi'j^ (SBR)f 

[0053] miaiEffiJiii. s t > iiz*sn&msiffl*itA, 
[0054] jesshmt, nmsmmfflts ivtsmmw 

M 3 - 2 0 Si% , js£*2'J 2-7 S*% COffiHtC-T 4 £ 

[0055] ttriaiEffim«*t tT(±. ^riwmmcom 
■ess. iraan*#s«sw-**mf: L-ctt, 

T/VSx^A. Xfy^, x.y77Mg£3p{f4£i:** 

[00 56] fflEjESfci, M£i±\ OT<7) ( a ) 4fc|i 
( b ) tRW4J6Tffit± 9fHK£:fi4 . 
[00 57] ( a ) lEffiffift®. 

[0058] ( b ) mmmift. nmmmmRmm 
[0059] 2 ) ma 

[0060] jfa&>4*mi: LXit. mitt. 'J^-7AA 

jr. y ^2±it®M starr* <r t a^rtg&L i 

y ^j±zw.m ftaj-t4 z t imti&&MSM£ 
BtmtfmiWfi £ t 4 . wt , «ffi*/wy 

[006 i] «Ey^A>f3i-y*iffi«- Jkffl-tftuaf 
wntLxn. tztitt. n-n, «whk 

KStfitt* * V 7 x -Xt -/ *>^£apff 4 

[0062] mUt})V^Y>\Y^h LTfi. ZffiitJ- 
* W 4 £ i: j^T" t= 4 . £ «k a & * ^ 3 ¥>tt&%S £ 

[0063] mriaM«m^^m«±. #J;tt±\ ffiria 



!®iSft^ it*ti« l . tm-t a £ t c .t *? fNss**i 
[oo64] c\cr>m^. mmmt urn. r 

b77;l/^DXfl/y (PTFE) . ^!i7'yf^ijfy 

(PVdF) . x^u-y-7°nt°^y-^'xy4ta^-#; (ep 
DM) , ^fl/y-7"^y'xyiA (SBR) *i£ffl^4£ 

0-9 811%, S#^lJ2- 1 011% 

Stt»K£ffl^4£i:#'T"§4. flrfSJMIttJi. ^?LSf 
[00 6 5] 3 ) #7j<*t!4t 

[0066] mmfrmmt lx\±. mitt, mitz- 

— h. *^->V^)V*]—-#*— 

vm) » f/l^WHWx— rA' 1, 2- 

m , lti^fM>lti^f^ r-7'> 

>-.Mt.><^/K llxf;k PKTahVP Hf-fyr 
nbVP-. 7Ph^yi^f/l/ 7°ab°^-y|gx^ 7°a 

~5iWS«J«ffl^4 £ fctf-CS ft** ^-f £ 

[00 67] iaiB*»«k lt(± «itr , mmmmv 

(LiCIO,) ,A7>y^y>Kyf"7A (Li 
PF 6 ) *777ft'Jf7A(LiBF 4 ) 7^7 y-ftSft 
*'Jf7A ( L i As F 6 ) 1- 'J yfVXviXI-fVXJV-fc 

5 h" y f-«7A (LiCF 3 S0 3 ) b"X h y 7^ 
^f)W;l/*-;HSF'Jf7A[LiN (CF 3 
S0 2 ) ,] ^^y^<7A^#(f^4o 

7 A £ ffl ^ 4 £ t tfX- ■ # 4 A* £ tt 6 1 PlJg £ ti h t> 

[0068] tuie*»woiria#N*^Mt*f-r4^»* 
« o. 5~2mo i yi^comw^z-thzttmt t 

[00 69 ] 19Ey;^|!*mMlts«fcT^|}KE»I^P* 
WMtt-ft-4*i4flf^tmi: LT(i, ^'JT 

^'jo-b y rK y T7 y b . *° y 7 -y ^ttr- y 

fXPVdF), ^'JXfl/^yb' ( PEO) , 
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•J V-t§£ ¥ff 4 i t 4 . 
[ o o 7 o ] 4 ) €3g 

[0071] mi5^««(4. ^fy^x, 
[0072] Mies— h t ltj4. . ttfia#« 

u znfmwvmmfr mm-h z. t * . tu 
letsfiswi. *s «> l < \±%mmmz-t& z t 

[0073] *36^fc:ffi4^*«IMt~a«ffi(i. IE® 

t mflKoiat-fey^u— 9 ^ Estts - 1 !6*r s & . Mia 

[0074] *«Bgt:flS*^z«)IWt-i«ffico-M* 

niatA'ii2t37K-ro 

[00751 11 li*»!Hfc:«S^McWIW-ijcWfiw 
-fflTft £ ^^|!*WHrzj«fa**TBfIiIEI 

[0076] Ell fcjjrT 4 o {3. *JgRfgffl?>iEffi^- 
XlftfcJi, jEfi2#JDafr&:h.'0*S. IEffi2(4. jES 

m4b*mz.ti>WlbZ>. jES2<^>jEflBfe**3li, 
iEtt^— Xlc7)[AlHtJE*S^LT^S 0 -fe^I^— ?5 

(4. iES2<0I»B4±fcKB§*i , rv^«. ftffi6(4. 
ftfiBfc**7 i: , luieMSm«#c7 <7)A-ffitfflW 
flffiJB8i:2rffli..&. i»i -55rflffi6(±. -fe^V-^ 

So WJER«M<DiMI^-X9(4. Ig^-xi[;'Jy 
^tt^rSfeSbtfX^y h 1 0£^LT#> LASSES ft-T^ 

■a. tsjr-x9««(i mffi6^mffim« 

[0077] 02 tCSrf £ 0 CC. 1 1 (4. iEfiSS. 

ft* * -t (©IHfc-fc.' XI—* IWKtSf 
BUfcSBt***-*. HfESSPl 1(4. IE® 

»tt#*«Ml (#*WfiS> i4. HffiPl lfc-frSS 

fro**, i^^a^ssffi ii4. «j#r<z>sbi 2 

3 {4. -a&siiSl ltfXESteSSfcSfu **oflfiJH*» 



2*»&gHiS*i.-OV&. — W^ftffiU-K 
14(4. -*«Bffl lOftKtettR&h., *oflfi* 
aWSSl 2^£>5E£fi§*rCV^ 
[0 0 78] 3rfc. «Tj*LfcEl2fciJVvtii N «SP(= 

ti^ot^ i»tt**^-4a^t:i OjES. ft 

[0079] 

[0080] ( mmm 1 > smv . *iwfc^^* 

a. Li. Mg, Co. Ptj&SLT^/kfcfcl . 0 : 
0. 55:0. 45: 1. 0 h^SJ: atffILT+* 
Kfi^Lfc. ifcwt\ £«offl£tt*:*SW». 3 5 0'CT 
2 0 ^H*»(tTJ9BK Lfcft, MS i T'^a L T ffi 0 til L 
fc. iJctc, K9ajL^*£MSMfc;L£f&. l o o o k 
8/cm*jaJi«EfttJniT«WRfc:j*®Ufc. IAS 

O-**, J^fl|*^dR«t», 7 8 0°CT'2 0B#r H WtTM 
J«Ufc«» aH*T?&aJt, 1ML, MRiMg 
o. 55 C o„. 46 P0 4 T*b§<i4 U-f ^A**a-#Ai( 

[oo8i] ijc^r. iEffivSft«t tTH(rfey^-^A-ir 
*a^#SK-fbft*8 oa*%t . «me»wsiJT-fts 

7-tfl/Vr?-if^t 1 7S*%t IS*S'Jh LT^U 

[0 082] -^;HI*7f*^^5ftatt 

[0083] — ^T. x-f-^f-;!-^-^^- h Ufl/ 
>-^-^-bt2r2 : iittCL i P 

[0084] jES^— jEB. iKyraKpyMf 

[0 08 5] (HJ6W2-4) «J^A*W«^AI»( 

(4 . mm l tzmmm 1 Tmse <o t ra«*awEtf5 # ^ 

[oo86] ( yam i ) smv f-^ a , K-ftrj^vi, 
h. 'jyiryt-^AS-eti-e^ Li, Co. pt 

BljtLT^/ktbl : 1 : 1 fc$r4 4 a tfffiLT+^t 
?I-^L^„ ifcV^T, -<50?i^Sr^M*. 3 5 0°CT-2 



!( 8 ) 002-358965 ( P 2 0 0 2-3 5 8 9 6 5 A) 



fc. a:fc. jR"5i«Lfc«**fs»-fl:ufca. 1000k 
g/c mm±<^mts^Mixmimz^MLtz. tA# 

, ISMDS:^,*, 7 8 0*CT2 OBfPeWtT'M 
JjSL/ta. SJiaTftSJU gUfcPL i Co 

P 0 4 T«bS*l4 U ^^W&AMRflSft*** 

[0 0 87] <Jfc«W2) U^^A-^raC^AIBWfclft 

Ltzmmm 1 -cm t^co t n«4«ja^iK^ > si n 

[0 0 88] (Jrb»J3) mWVi-VJ*. lKL--y^ 

/K 'jyir^-^AJWti, l i , n i , pc 
9»LX=E/Uitl ■ l : l fcfcSiafcfWLT-HHc: 

o i^ia*>(rr«iR L/sf*, g*a * t&sj lt jk 9 m l 
fz„ act, iR"3aiLfctt**«»fl;Ufc«, i o o o k 

, BScM^^^*, 7 8 0°CT'2 0B#^HfCM 
j£L£f&. Sfi* TttSJU WBHfcU JUtfL i N i 
p o 4 TS6b3*U U ^-7AirWa^«S^tt^# 

fc. 

K«l^-Mftt (%) = (C 
Mie (A) aCfciJWC, Clli 0. lmA/cm2Jfe 
*B#coS£*§* ( HmMA 1) XfcKi. C2lt 0 . 2 
mA/cm2 Jfe«B#c7)Kfl:SM (tlSf2 ) . 
«1 



[0 089] (JtKW4) y*^-£*£-&&KBHttS 

^a^Tie* i tsrtajfifcsow-ft - 1 jawi, flu 

ymmw~ <xmm*w.&-±x tz . 
[0090] »6*ufc§afcw i ~4ai^ifc«CT im« 

Z<J«il6tOV^ s IEffi<7)l cm2 igfcO 0 . IraAW 
—j£WMT 5. 3V± X'ftmLfzm. lEmco 1 c m 2 g 
"5 0 . 1 m A CD— ffiffiBT 3V4 XfflM L fcHK?5SW 
^*Sr8 [IJ5E L . -?-C9iSSS£ 0 . 1 m A/ c m 2 ffi1B$<7) 

ism^M ( ^m§M 1 ) t Lxnm 1 t^-t. 
[0091] 4^, n»j 1 —Amfsmm 1 m«z 

ifc^ffitO^T. iEffi^l cm 2 ^jtOO. 2mA«- 
3V4?3E|Lfcft, iEfficOl cm2 ^fc 
0 0 . 2mA/c m 2 co— S'BiBftT" 3Vi X^McM LfzM 

[00 92 ] § t>lZ, mm 1 ~4&tf JtJR0IJ 1 ~4 CD 

rajc«ft to^-c , t# titifztmma. 1 1 ^mss 2 £ 

fflv\ TIB (A) *fcfl!r>Ti«I'-M*tt£jraiU 

[0093] 

2/C1) X100 (A) 
[0094] 
C*13 





SiftjEVSMt 


0.1m A/cm 2 


0.2mA/cm 2 


















mm 




(%) 






(mAti) 


CmAh) 






UMgo.ssC 0 0.45 po 4 


1, 28 


1, 15 


90 




LiM g0.55 Ni 0.45 po 4 


1. 2/ 


1. 1© 


91 


SHPJ3 


LiMgo7Coo3P04 


0. 90 


0. 83 


94 




LiMso i 7Ni0 i 3PO4 


0. 92 


O. S6 


93 




UC0PO4 


1. 


1. 12 


78 


it»£ttJ2 


, ^MS0.5 Co 0.5 po 4 


1. 31 


1. 05 


80 




LiNiP0 4 


1. 40 


0. 98 


76 


itKM4 


1 •Mg0.5 Ni 0,5 po 4 


1. 28 


1. 05 


82 



[0 0 9 5] glA>»^j;5^ WifiLfc ( 1 ) 
5t (L iMg,M 1 . I PO l ) 

-4 fcJtRtT^S < 4 <! t #*>a»4 . 
[0096] tfc, SI J&»4>, iEffi^feM^ffijj!c-f-47n 
fR^a^'Hb^. MgCD^PJtxSrO. 5 0, 0. 
55, 0. 7k#<T4fcfl!oT. SWI^-hWttJ&W 



[00 97] (HStM5 ) KRU^A, U-fba^l' 

tL, Li, Co. Mg, Pt^ffLT^Jtl ■ 1 : 
0. 85:0. 05: 1. 0 b%i>£otiZf¥M.l,X+ft 

tzm-SLtz, ix^x\ z\cr>m/^m^±%^, 3 5o°ct- 
2 ommti^fxm&Lfzm, ssaiTj^aiLrffioajL 
fc. jjcfc. ffioastfcttsfetntt&^Lfctft, i o o o k 

g/cm*jaJiiOE«&Joi'C«SWRfcJja[Ufc. tA* 
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[0098] iOid^r U ^A#**£~&«gHLft£ 

[0 0 99] (HSftflJ6 — 2 2) D^A#*»££J1 
tt . UfcH*« l -CSffiH t few t H*=3raW£« jK^ 

»2 



[0100] »6#utSi£*W5~2 2<^Nc«SW^iJC 
WttOWC, 0. lmA/cra2Sl^St§i 

CSft«g*l) . 0. 2mA/cm2 ffi«Btt7)m«Sa 

[0101] 
[*2] 





S2 0)]Ea»ttNndt 


O.lmA/cm 2 

fflntSili 

(mAh) 


mmmz 

(mAh) 


(%) 




Li l,l Co 0.85 M 80.05 po 4 


1. 55 


1. 31 


85 






1. 54 


1. 32 


86 






1. 53 


1. 29 


84 




Li Ll Ni 0.85 T "0.05 po 4 


1. 54 


1. 25 


81 




LI1.1CO0.85V0.05PO4 


1. 60 


1. 28 


80 


mm to 


Li U Nio i8 5Vo.05P0 4 


1. 59 


1, 29 


81 




L1 l.lCo 0 .8sCiio.05 po 4 


1. 5Q 


1. 19 


79 




Li Ll N «0.85 c n».05 p °4 


1. 49 


1. 19 


80 




^1.1^00.85^.051*04 


1. 55 


1. 29 


83 


3?S£0Jl4 




1. 53 


1. 22 


80 


MHH 15 


LillCo0.85F«0,05PO4 


1. 52 


1. 23 


81 


£»J 16 


L*llN«0.85 F «O t 05 p °4 


1. 49 


1. 21 


81 


WWW 


L>l,lC00.85< :u 0 fc 05 po 4 


1. 54 


1. 28 


S3 


is 


L '14 Ni 0.85 c «0.05 p!O 4 


1. 51 


1. 22 


81 


5?»J 19 


^LlCoo.85ZiXJ.05P04 


1. 57 


1. 33 


85 


mm 20 


Lil.lNi 0 .852^0.05 p O4 


1. 56 


1. 34 


86 


M8WJ21 


Li l,l Co 0^5 Al 0,05 PO 4 


1. 55 


1. 26 


81 


38JWM22 


Lil.lNi0.85Ak».Q5PO4 


1. 55 


1. 24 


80 


KKHi 


LiCoP04 


1. 44 


1. 12 


78 




LiMgo^Coo^,P04 


1. 31 


1. 05 


80 


JttfcftU 


L1N1PO4 


1. 40 


0. 98 


76 


tt*£fel]4 


LiJVlgo^iocPO^ 


1. 28 


1. 05 


82 



[0 102] m2frt>tyt>fr%;J:ot,Z, mmtfz (2) 
j£ (L i lty M,- ri Ml z P0 4 ) •Cftt>S*li»Kt* 

m 1 -4 nz&mM&misT-x < trs s - 1 

[0103] lilCML, Jt«0J 1 , 3 O^ffiMfi. 



«> , ft*****!!*?! 5 — 22 ^Jt^T feO 1 -5 ft . 

[0104] ( mm 2 3 > &m u ^ a . mun^ 

y^—*?&%%tl?tl^ Li, Co. Mg, Al, PC 
WX-LX^iVVcl . 0:0. 9:0. 05:0. 1: 

0. 9 5bZc&£~>lzWALX+WzM^Lf<i> ifcv* 
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Lfc»**«»fl: b£f*, i o o o k § / c m 2 KJLb?) 

:*;M4> . 7 8 0X372 0 ishjwc iHM Lfc«„ as 4 
-maiu ara-iELfc. fiwitMt, 7 8crc 
xtm-t h ztZ2 ma±m o m lx mss&L i c o 



05 A- 1 0. 1 Pq. 95 



o, 9 Mg 0 

[0105] •5sSrU^^-^S1i-&AIB!Mt«l* 

S3 



[0106] (Mtffl2 4-6 4 ) y^^-tmf-^ 

[0107] »6*UfcM»W2 3-64«#*t»flZ 
iJCEfflteOWC. 0. lmA/cm2ftt«W»tSI 
(3W»*1) - 0. 2mA/cm2tlK«ti«i 
(2fe«g*2 ) JfeVtllWP-MStttiaSEUfcHilsM 
1 "CmfflLt&k H«fc LXMmL. *<oi&r«: TIES! 
3-S4tSt. SriK S3— i4Ci±, tuasL^lb^ 

mi— 4 ntm* *iiw\fmt h . 

[0108] 
[*3] 







0.1mA/cm 2 

jftS^Si 

(mAh) 


0.2mA/cm 2 
(mAh) 


mm 

W* 

(%) 




LiCoo. 9 Mgo.05Alo.lPo.95 0 4 


1. 61 


1. 35 


84 




LiCo t > i 9Mgo.05%lP0.95°4 


1. 61 


1. 38 


86 




UCoQ t 9lVlgo,o5 Ti O,l p 0.95 0 4 


1. 59 


1. 37 


86 


JBSM26 


LiCao.9 v 0.ft5 A1 O t l p 0.95 0 4 


1. 55 


1. 29 


83 


ffe&«f|27 


LiCo 0(9 V 0t05 Sio,lPa95 0 4 


1. 56 


1. 33 


85 


3HkM» 


LiCoo, 9 Vo.o 5 Tio.lPo.9504 


1. 51 


1. 27 


84 


«MH29 


LiCoO.9Cro.O5Alo.lPo.9sO4 


1. 60 


1. 28 


80 




IJCoo t 9Cra i o5$io,iPo<95 0 4 


1. 59 


1. 30 


82 


jfeKM 31 


LiCoo.9Croo5Tio.lPa95°4 


1. 56 


1. 26 


81 




LiCo 0«9 Mn 0.05 AI 0.1 p 0.9S°4 


1. 53 


1. 30 


85 




LiCoo,9Mno,05Sio.iPo.95°4 


1. 50 


i. 23 


82 




LiCoo.9Mno.05Tio.lPo.95O4 


1. 51 


1. 24 


82 




UCQ 0 ^eo.OSA10.lP0^504 


1. 50 


1. 26 


84 




UCoo,9Feo,05Sio.lPo.9504 


1. 51 


1. 25 


83 


SI»J37 


LiCo 0 .9i ? eo,05Tio.lPo.9504 


1. 49 


i. 27 


85 




LiCo 0.9 Cl M).05 AI 0.l p 0.95 o 4 


1. 53 


1. 22 


80 


*6fi0J39 


LiCoo.9Cuo.05Sio.lPo.9sO4 


1. 53 


i. 24 


81 


£l»J40 


LiCoo.9Cuo.05 T iO r lP0.95 0 4 


1. 49 


i. 21 


81 




LiCoo^o.05Alo.lPo.9504 


1 . 64 


1. 38 


84 




LiCoo.9Zroo5 Si O. 1_P0.9S°4 


1. 65 


1. 39 


84 


£»]43 


LiCoo,9^ro,05 Ti Oa p O,95°4 


1. 63 


1. 39 


85 


nam i 


L1C0PO4 


1. 44 


i 12 


78 




LiMgo.5Coo.5PO4 


1. 31 


i. 05 


80 



[0109] 



[«4] 



(CLl))02-358965 (P2002-358965A) 



£4 







u.lmA/cm 

(m Ah) 




-ton 

l J L 

T»T13t 




f ,iN7in nVfon Ac A In i Pa acOj 


1 fin 


1 , 00 


00 






1 

I ■ Qv? 


j . 00 


DC 






1 fil 


1 


Ad. 




UNia a Va a*A1a i Pa <ycOa 


1 


1 ?fi 






T .jIMin 1 1 V'i i itcSiiii i Pit iicfl .i 




1 . 4Z.0 


OO 




^^■O^ v 0,05 1 H). l r 0.95 VJ 4 


1 K9 


I . 


QO 




I .llNIin ai m ^ A 1 n 4 Pa ftffil a 

lj ' n l 0.9^ r 0. OS^K). 1 r 0.95* J 4 


I . ou 


1 

I . ou 


R 1 


j^j&mVJ m 


LW ^H).9^ r 0.Cb OI 0.1 r 0.9^4 


1 . 0 1 






-^■yh-tai « 


lJ " II 0.9 ,h - r O,0» 1 K) .1 r 0.95 u 4 


1 . DO 


I . JL. / 


DZ. 




I lNi/i nlVTvin rii. A In i Pn rifO^ 

■-"^^.^"HJ.Oy^u. 1 r 0.95 v 4 


1 . O 1 




fid 




I iNin AlVffiA fwKifi i Pa asCIa 


1 dlQ 

I . TO 


1 , 19 


ou 




I ,iNin aM nn a*^ Tin 1 Pn acO/< 


1.91 


1 . 22 


81 




r illMin nFftn nc A In i Pn (irOji 


1 . H-O 


I . £- L> 


fi"5 




T /Win nFen neSin iPn ncO ^ 


1 BO 


1 2B 




^irRlP'j jo 


LiNin aFen nrTin i Pn n c Oi 


1 


1 ^J. 
I - 0** 




:=£tiFi4Gll >g 




1 . 


1 99 


fin 




LiNin nC'iiA ncSin i Pn acO/i 


1 51 


1.19 


79 


3HJ60IJ61 


LiNioQCiiA^sTiojPo^ 0 ^ 


1. 49 


1. 21 


81 




LiNi 0.9 Zr 0.05 AI 0.1 p 0.95°4 


1. 63 


1. 35 


83 


mm& 


LjNio^Zr 0j G5Sio.l p 0.95 0 4 


1. 63 


1. 39 


85 


3BIS0164 


LiNinQZro.05Tio.lPo.95O4 


1. 60 


1. 34 


84 


J£«H3 


L1N1PO4 


1. 40 


0. 98 


76 


i±i£0»J4 


LiMgo.5Nio.5PO4 


1. 28 


1. 05 


82 



[0 110] ^3*^BJ!^^±at, ItTjZSL^ ( 3) 
5$ (L i Co v M2 w M3 s P t 0 4 ) 

ifcS6*M2 3-4 3<0Z.i)cWfili, JS^g5**Jt«W 
1 , 2 i0 ~ tClfcK LTtt<T'^ S ^h.ififofrh « 

[oiiu znizML, kmMi<?)-<!zmim. mm 
m& t mv- h w&ciWitmffiM 23-43 tifc^ 

#tt^^Ti±HJ4W2 3 — 4 3 fcliffl^SSETfti 
CO. ft«S*^Jt#lJ2 3-4 3Cifc^Tfi*»-3fc. 
[0 112] *4*»6^<33&«SrJ:dfc. ifML^ (3) 
3^ (L i N i u M2 w M3 s P t 0 4 ) T-S^$ix^fflfKSr 

x fciatw 4 4-64 co - j^mMii , imm-mz&MM 

3 , 4 coz.JX«M izftM L T « < X' & S i h tfhfr h , 
[0 113] zivlzttL. ifcttW3<*>-?fcWiMi. S!c« 
SWl^- h firtt«0550T*^atW4 4 - 6 4 lzl£^ 



Xm*itz. J:tWJ4»^Svffi(i, »t^-i 

=f*tt tcou-mUM^H 4-6 4 fcUBrH^E-Cfti ^><^ 
CO , Jfe«Si**ia*0! 4 4 — 64 fcfc'CTfi**^ . 
[0114] <Li <70^;Hti:^m^- h#ttC0Wf£> 

( njfiCT 6 5-68) u *vj*itTm-&&M&imcm 

[0115] ^#A>tL/^g|»j6 5-6 8C7)^*«»II- 
ifcWfttCO^Ts 0. lmA/cm2fttMtM 
(ftt§il) . 0. 2mA/cm2ftt«C0ftt§i 

( 2 ) Mt/t«t«p- h mm Ltzmmm 

[0116] 
[*5] 
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*5 







u.imA/cm 


ft ^ \ 

u.iniA/cm 








/jOtmJSfv/J 




















CmAh) 


CmAh) 






Li U r <»0,85 M £0.05 po 4 


1. 55 


1. 31 


85 




Lil.0lC«0.94Mg0.05PO4 


1. 48 


113 


80 




LiLfl2Coo 4 93Mgo.05l > 04 


1. 56 


1. 29 


83 


MM 67 




1. 50 


1. 2rj 


83 


NKMtt 


Lil05Coo.7Mg0.05P0 4 


1. 40 


1. 13 


81 



[0 117] m5frt>Wt>fr%:£ : 5lz. m&Lfz (2) 
a£ ( L i 1 + y M 1 _ y _ z Ml z P0 4 ) T'*b£:h.ft*M;£* 



y^'o. o2~o. 2<n^m^zhhmmm'5 , 6 6, 

6 7 <or&M&0)J}&, HJfcffl 6 5,68 fcfl^T , ft 
0. 0 4 — 0. l<?)4EHl*ItCfcS^JfiM5<7)Z.^®ffi 
[0 1 18] <7tmM2b7tmM3<7)^>Htttk.m]/- 

h%mtcomm> 

(mw\6 9-7 5 j y^^A^s^JK^ttt^i 



timmm 2 3 t« l £«d t mm:nmo^ 9 ymm< 

[0119] »S>*Ufc2afcW6 9-7 5<0#*WMt: 
JKWfifcO^T. 0. lmA/cm^M^tt^i 
(MS1D . 0. 2mA/cm2f«B|»|tt§i 

Sr#IB-rft . 

[0120] 
C*6 3 







O.lmA/cm 2 
{mAh) 


{L2niA/cm 2 
CinAh) 


c%> 






1. 61 


1. 35 


84 




LiCoo.94^go.oiAI».iPo.!f504 


1. 58 


1. 28 


81 


H^£#J 70 




1. 56 


1. 29 


83 


mmm 71 


LiCoo.65 M gO^ AI 0.1 p 0.9504 


1. 35 


1. 13 


84 




LiCo 0 .95Mg 0 .05 A1 0.01 p «.99 o 4 


1 58 


1. 30 


82 


mmm 73 


LiCo 0 94Mgo,05Alo.oZ p 0.980 4 


1. 58 


1. 34 


85 


HSfeflJ 74 


LiCo 0.9^ M S0.0^ l 0.06 p 0.97O4 


1. 61 


1. 42 


88 


**0J7S 


LiC «0-S9Mg0.05A | 0.l2 p 0.94 o 4 


1 60 


1. 31 


82 



[0121] SGA^I^M^C, ffiTiSLfc ( 3) 
3$ ( L i M v M2»M3 a P t 0 4 ) "Cm&Ztl&ISJ&tt 
"Tft U ^^^^AlHWl^fc^^SISfc**. 
sfc£8*0!2 3, 6 9 — 7 5«0Z^jcKlfc:feV^Tt±, 7C* 
M2<^;kitw#*0. 0 2 — 0. 3 iOffifflWKSiftHSfi 
#IJ2 3 , 7 0-7 1 WZiJcWBi^jWSWl'- M*tt# 
mt&M 6 9 t'Jt^T ^ <1 t fthfrh „ 7U3RM2 
SO^Jtw^O. 0 4 — 0. 2tfO^Hp"itfcS^jfeM2 
3 0>-ifcWlKi, Ml/- h «f (tT* < . 

JfcWSft6^QtW6 9-7 1 fctfc^TS<5roT^*. 



[0122] i/i, 7CfgM3O^J:bs^0 . 0 2 — 
0 . 1 (7) jEH^fe ft HifttflJ 2 3, 73, 74 

ma. mmu~hmmmmm7 2, 7 5tjt^T«< 

sSro-CV^ft. 7CfgM3cO^r;H:ts^0 . 0 2 — 

0.08 commfttefo 7 3, 7 4 *> 

[0123] ( St 2 <0IEffivSWH t tH 3 ^JEffiS^W^ 

jtis^sft ) M2 conm^mnco o *><Dmsm 5,7,2 
1 JS3 ^jebksbiwco 3 -h^mmm 2 3 - 2 5 1 , 

Jt&Ml, 2C-5^t, 0. lmA/cm2 co-Jg«il 
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T'5. 3VtTjfcnL?d&. 0. lmA/cm2 ^0*S»*TIE^7tSrf. 
«atT3 V4T*»t-i»5afe*-9-^ ?/Hfc*>5jEU Jfc [0124] 



*7 







O.lmA/cm 2 


0.2mA/cm 2 














(%) 




















(mAh) 


(mAh) 










1. 55 


1. 31 


8ii 


12 






1. 53 
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